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Some idea of the scope-of the observations may be 
found from the following list of the tables contained in 
the bulletin: 

RECORDS FROM HIO DE JANEIRO, 1914. 

1. Daily rainfall (with diagram). 
2. Hourly rainfall 
3. Hourly mean rainfall by months. 
4. Comparison of the monthly rainfall of 1914 with the average 

for 34 yeam observation. 
5 .  Monthly rainfall, and rainfall days, 1P81-1921. 
6. Monthly inso@bn. 
i . Hourly insolation. 
b. Variations from hour to hour by months of temperature, vapor 

9. Frequency by months of certain amountR of temperature rhsnre 
tension, relative humidity, and wind velocity. 

from hour to hour, and from day to day. 
10. The same for relative humidity. 
11. A summary of the last three tables for the ywr 1014. 
12. Correlation of the wind directions with certain other observations. 
13. Tahle of monthly rainfall. evaporation, and inmlation for 1911. 
14. General table of all observations for 1914. 

These tables are followed by the less detailed observa- 
tions for the stme year from 59 regular stations, and by 
the rainfall data €ram 32 rainfall stations.-P. E. J. 

T H E  GREEN RAY. 
By Dr. M. E. MULDER. 

Doctor Mulder deserves our thanks for assembling and 
fjublishing so many observations and discussions of the 

a 5 istant, clear, and clou less horizon, is callctl-an 
interesting phenomenon, and very common, es ecially 
over water. I myself have seen it  many times, foth on 
land and a t  sea, always as an objective reality, never ns 

2 B to green reen ’7 o the last starlike ti of the sun, as it sets behin 
, ’’ or “green flash, ” as the sudden turnin 

also has the merit of preserving several references to blue 
and green suns, unusual phenomena for which no - 
era11 -accepted explanation has yet been offerer: 
W. .I H. --- 
I S  THE ATMOSPHERE WARMED BY CONVECTION FROM 

THE EARTH’S SURFACE ? 

By W. SCHMIDT. 
[Reprinted from Scimtcr dbNmds, Section A, # 1512, p. 542.1 

By convection is here understood the combined effect 
of pure thmnal convection caused by warming uf the 
lowest lltyers by contact with a liorited surface and also 
mixing of dynamicid origin arising out of the passage of 
air over t.he earth’s rough siiilwe. Evidence is produced 
to show that. when the latter is present mixing is in 
general muc.11 more effective nnd the flux of Beat greater 
than when the fornier alone is active. The direction of 
the flus of haiit, depends on whether the actual temper- 
ature griidient exceeds or falls short of trhe adiabatic. 
and by considmition of the ttvernge observed lapse of 
temperature in different regions, nnd including in the 
high layers lnt,ent heat cmned up by wat.er vitpor and 
liberat,etl when condensation occurs, the author draws 
the conclusion that, contrary to the usutil view, escept 
for a compnrabively narrow equatorial zone, the average 
flus of heat by convection over most of the globe is tmunrd 
the earth’s surface, which in this respect esercises a cool- 
ing action. nut the lower ntmosphere may be warmed 
on the average by long-wave radlntion emitted by the 
earth.--. A. G. 

-- - . - - - . - - - . . __ - _- --- -. 
~dEc6eoroZogi.~~hr Zcilschri/f. Replemlwr, l921,38, ?B’L-%s. 

SUNSPOT IN HIGH LATITUDE. 
[Reprinted from Naltwr, Lnndnii, Sqtember 23, 19?!2, p.428.1 

A small sunspot was noted a t  Mount Wilson, Cdif., 
on June 24, 1922, in latitude 31’ N., longitude 8’ E. No 
spot hns been seen in such n high latitude since December, 
1919, and it is considered t.o be the first spot of the new 

I t  will be remembered that the equatorial spots 
o the espiring cycle continue for 11 yetw or inore after 
the commencement. of the new one. so t,h:it the atrtunl 
minimum may not be reached till next year. The above 
spot wn.s of negative polarity, whereas most of the sin le 
northern spots in trhe espirin cycle were positive. Tks 
is n furt.lic?r argument, thoug B not a decisive one. for the 
spot. belonging t o  the new cycle. 

BIBLIOGRAPHY. 

RECENT ADDITIONS T O  T H E  WEATHER BUREAU LIBRARY. 
C. F’ITZHUQH T A L ~ L ~ X .  Meteorolodst in C h n p  of Lihrary. 

The following have been selected from among the titles 
of books recently received ns representin- tho: -c most 
likely to be useful to Weather Bureau o&cials in their 
meteorologicul work and studios: 
Apia. Samoa Obaervatorium. 

Resultate tier meteoroloeiscl~en Beobaditunrren am Samoa-Obser- - .._. 

vatoriiim ron 1916 bisLi919. p. 31S-210. 30 rm. IRenr. Yetc- 
orologischc Zeilechrift. lJ. 7. IO?‘?.? 

Austria. Zentralanstalt fur Meteorologic und Geodynamik. 
Al!@meincr Rericht und C’lironik der in dwi Jahrrn 191G lngl iil 

Okfcweich henbarhteten Erdbeben. Mit Pinem Naditraq u l m  
die in Niederiistcrreicli in  den Jahren 1914 and 1915 bwhac*h- 
teten Erdbeben. K e n .  1922. 40 p. chart. 13 cm. iAmt- 
liche Veroffentlichung. No. 13.) 

Bemporad, A. 
Nuova formulazione dells teoria dell’ korhimento selettivo deli’ 

atmwfrra e nilore qer ienze  in propmito. Sapoli. 1917. i p. 
24 cm. (Est.r.: Rend. dalln H. awac1. dells scienxu fisic-he B 
matemmiclirtli Snpdi.  Ser.:ils. \ .  23.1917.) ;R. 0Rser.v. p.(;troL. 
di Capalimcmte. t ‘mt.rilwti mtronomici. KO. 15.) 

Eervazioni pircliometrir1ie eseguite a Capoc1imnnte iiell‘anno 
1914. Yay i i .  1921. (;l illus. 34 vm. Ilbrnnrio dol I?. o m .  (ti (’spneiimonte i n 5 a p I i .  No. 6 . )  

Brm ad, A., & o t h m .  

Briggs, Glen. 

Bunge, Bernh. 
Der Rwistrierapparat. fur Gnndier-Gummil~dli,ie nac-h Xe<rnanm 

und -1nleitung zur X’riifiing rleeRelhen. Berlin. 1 1 .  $ 7 .  4 11. 
plate. 27 cm. 
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CIln Gabriel. 
Elaci6 entre els halos i les pluges ciclbniqnes a C'atalunya. Barcrt- 

Ions. 1922. 8 p. 22 cm. (Servei metmrolbgic de Catdunya. 
lu'otes d'estudi. No. 6.) 

Chambers, Charles. 

Crunden, Allen B. 

Studies in the dynamics of t.he earth's atmosphere. Lonrlon. 
1920. 28p. illus. port. 25cm. 

Sleet storms. p. 1-1-22. 25) em. [Excerpt from Hell telephone 
quarterly. v. 1. no. 2. July, 1933.1 

Cund.11, Leonard B. 
Human geography of the British Isles. Imiilun. 1931.  v. 359 11. 

illus. 19 em. [Chapter 1 .  Climate and weat.lier. p. 1-56.] 

Diurnal vlrriatiou of tt.mperaturc as affected by nintl velocity mrud 
cloudiness. A diwumion of obsermtionw on the Eiffel tower. 
London. 1922. 84-91. jllus. 36 r m .  (Great Britain. 
Metl. office. I'mgseional notes no. 30.) 

Sugli strumenti atloperati per la misura delle mcipitazioni atmos- 
feriche. Roma. 192'2. 21 p. illus. 25i rm. .(ilnnali del 
C ~ ~ i g l i o  superiore delle acque. v. 4. fasc. 1. 1922.) 

Durwud, J. 

Eredia, Filippo. 

Estalella, Josep. 
Les denommacions dels vents a la cwta tie Llewit. Barcelona. 

1922. 4 p. illus. 2'2 cm. (Servci met.mrolbgiic. cleC'atalunya. 
Notes d estudi. so. 7.) 

Pluge~ a Catalunya durant I'hivern (le 1921-19?2. Ilurcelona. 
193%. 8 p. illim. 22 cm. (Servei rnetenrolbgir ale ('atnliinp. 
Notes d'eetudi. No. 8. )  

Febrer, Josquim. 

Fisher, Willard J. 
Jm sun phenomena. Cambridge. 192% p. 3 W 6 .  30 cm. 
(Annals astronomical oheervatory. Harvard rolleg. v. St;. 
yt. 1.) 

Fontsd, Eduud. 
Distribiici6 altim&trics do les humitats mitjanes des del port de 

Barcelona a la muntruiya. Barcelona. 1921. 29 1.1. illiw. 
26 cm. 

Month1 meteorolo@cal charts for western Europe. With 11ibIi- 
ograp%y. and penods of observation! met.eorological tables, and 
explanation of the charts. [London.] 1921. 6 3  p. charts. 58 
cm. 

(Extr.: ?IkelIhlnirr prat (le la riln.) 
Great Britain. Hydrographic oilice. 

Gregg, Willis Ray. 
Standard atmosphere. \Vashington. 192'2. 11 p. f ip .  29) em. 

(National &-l.visory committee for aeronsiit.ics. Heport, no. 147.) 

Nouvelles recherchea sur les grains orageus en .4trirlue owidmttrlu. 
25 em: (Acad. des sci., Comptes rendus. Paris. t,. 173. 

Hubert, Henry. 

International meteorologiul committee. 
Report of proceedings of the fourth meeting of the Iiiternatit~nal 

commimon for weather telegraphy, held at  the air ministry, 
London. September 8th-10th. lW21. London. 1925. 3.5 p. 
24) em. (Appendix VI. Report 11th ordinary mcetinp nf In- 
ternat. metl. comm.) 

Report of the eleventh ordinarv meeting. London, 1921; and of 
meetinga of the commissions lor weather telegraphy. maritime 
meteorology, aerial navigation. r6aeau mondial. and polar 
meteorology . . . London. , 1993. 128p. 241rm. 

International union of geodesy and geophysics. Section of meteorology, 
Premihre mwmbl4e ghbrale. Fame, mai. 1922. Prochverhaux 

dees6ances. Rome. 192Z J2p. 55 cm. 
Johnson, H. K., &'Sen, S. H. 

Comparison of the auemometer records for Shoebu new and the 
Maplin lightliouscr. London. 19%. p. 50--76. %us. 243 cm. 
(Great Bntain. Xleteornlogical officp. Prnfesrrional nutm no. 28.1 

Kincer, J. B. 
Precipitation and Ilumiclity. Waehinpton. 1 0 2 .  48 p. map. 

48 cm. (1T. S. Dept. @culture. .Mas of :\menem a p -  
culture. pt. 2. Climate. s e ~ .  A . )  

Lasserre, A. 
Lea temtoiren clu sud de l'Alg4rie. Ex os6 de lrur sitiiatiou . . . 

(Extrait) -4perq m81Corologiqiie. nger.  1922. 35 p. plates. 
24) cm. 

Lyon, T. Lyttleton, & Bizzell, James A. 
L p h e t e r  ex erimenb. 11. Records for tanks 13 to lti during 

the years &lS to 1917, incluaive. Ithaca. 1921. . 51-93. 
''3 cm. (cornell univ. agrir. exper. ~ t a .  Memoir 8. ~ u l y .  
1921.) 

Mast, C. 0. 
Truth aboul Iiglitniug and lightning rods. Dayton. [la%.] 

1 sheet. 39 cm. 
Olcada, T. 

On the eye of the storm. n. p. 11. d. 10 y. plate. 2G) em. 
(Repr.: Memoirs imp. marine obs.. Kohe. 

Ventilation, weather. and the coimon cold. I study of the 
prevalence of rtwpiratory affec-tions among wchwl children and 
their association with school ventilation and the seasonal c h a n p  
in weather. :%l p. c-harts. 25) cm. (.Toiirn. of lab. B: clm. 
mcd. 

v. 1. no. 1, 1922.) 
Palmer, George T. 

v. c. nop. 11-12: v. 7,  no. 1. lug.-Oct., 1921.) 
Petterssan, Otto. 

Om minens iu8ytautlc* 1 1 : ~  k h a t  och viiderlek. [Storkholm. 
19lG.l p. 103-137. illoa. 33) cm. (Ymer. Svenska sallskapet 
for antropologi ocli gmgrafi. €1. 2. 1916.) 

Quayle, E. T. 
J m x l  rain producing influences under human control' in South 

Australia. Melbourne. 1923. p. 69-304. . 231 cm. 
(Rrpr.: Pro(-eedings Royal society. Virtoriaflaf) new series) 
1'. 31.) 

34)cm. (Repr.: Foldrajzi Koziemhyek. v.00. pt. 1-5. 192& 

Utrecht. 1921. 8 . 34) cm. iK. x d .  met. infit. %$:E 
Mecicd. en verli. 35.P 

Columbia. 1921. 97 p. figs. ilkm 23 cm. (Univ. 2""'": 0. Col 

R€thly, Antal. 
ddatok a kossavs term6tizetra'ziIhoz. Budapest. 1938. 9 

Riel, P. 116. van. 
hrcursry of barometer readings on board of movin 

Rosa, J. T., jr. 
Investigations on the harttoning rocm in vegetable 

lege of agriv. Agric. exptxr. ~ta. Remm*h lmlletin 48.) 
Schoute, C. 

Ein Registriertlieodolit fur Pilotballone. Utrecht. 1921. 41 p. 
illus. 24) cm. (K.  AI^. met. inat. KO. 103. Meded. en 
verli. 56.) [Text in German and English.] 

Seismoa-Geselbchaft. 
Erforschung von Gebirgsschichten und nutzbaren Lagemtiitten 

nach dem seismkchen Verfahren. Hannover. 1922. 14 p. 
illus. 283 rm. (Mitteilungcn der 8eismm-Cmollschaft. 1.) 

Sherman, V. L. 
Weather rofite in building. p. 26-27. y y e .  :Wcrn. [Em. 

N a t i o d  builder. v. 85. no. 8. Auy.. 19-2 
Sifontes, Emesto. 

Laa lluiiae en Ciudarl Bolivar. trim. 1-2. Hollvar. 1922. ? 
sheets. 66) rm. 

Sweden. Meteorologislca centralqnstalt. 
Meteorolqqirrka iakttagelser. Rihang 60. 191.8. Termosynkroiier 

och t,ermoieokrnner ph den Skandkvhka  halv6n. (Ther- 
mosynchrones et  thermoimr-hrones dans la hnimule Scandi. 
nave.) Stockliolm. ICE. 31) p. p1at.m. $* cm. 

Sulla previsioue dei termiui di correLioiie nelle maree. Rom.  
1953. 2.1 p. illiis. plntcp. 533 vm. (RjviRta marittima del 
Fell.. '1922.:\ 

Vercelli, Fmncesco. 

[Walford, Edwin A.] 
Shepherd of Banbury's rules to judge of t*liaiiyr?e of tho wmther. 

Shepherd of banbury a wcat pr rule8 an( Rome rhymes and 
and Rome rlivmes. [BanbuT 1905..]* m y .  lo) x 17 cm. 

RayinF. (Banbury. '1920.1 unp. 104 x 17 vm. 

WalYn, Axel. 
Conference m6thologiquc B ICrist.knia. p. 122-136. 25 cam. 

iN0tiser.b (Cteoerafiska aniialer. I€. 1. 1922.) 
S i 9  forsknin&v iher miiniiislcans ocli kiilturens utvecklinp i 

forliiillande till klimatet. 19?2. 33 1'. illus. 24 PIU. 
(Extr.: Ymw. Svenska siillrkapet fCir rutrop. orh gcogr. H. 1 .  
19B.) 

Vattenstirnds forutaiigelser. Ciramkning av 1921 Bm resultat och 
prognoser for &r 1922. Stockholm. 1922. 17 11. @. 201 
cm. (Teknisl: tirlskritt. Hiift. 16. 1922.) 
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Wigand, Albert. 
he und Iuftelektrische FlQp und ihre Bedeutung ftlr ““‘Y die uftfahrt. [Mlinchen.] 1921. l8p.  illus. 32 cm. (Be- 

richte und Abhandlungen der wieaenschaftlichen Gesellschaft 
fiir Luftfahrt. Beihefte: Zeits. filr Flugtechnik und Motor- 
luftechiflabrt. H. 4. April, 1921.) 

Die Hllrbarkeit der Explosion von 0 pau in Bayern rechts dea 
Rhein-. 6 p. illus. 33 cm. (&dr.: Deiitschen metenro- 
logischen Jahrbuch, Bayern. 1921.) [Bibliography. p. 5-6.1 

Ziexl, Hamarm. 

RECENT PAPERS BEARING ON METEOROLOGY AND 
SEI SMOLOQY. 

C. F. TALYAN, Meteorologist in Charge of Library. 

The following titles have been selected from the con- 
tents of the periodicals and serials recently received in 
the Library of the Weather Bureau. The titles selected 
are of apers and other communications bearing on 
meteorofoy and cognate branches of science. This is 
not a comp ete index of all the journals from which it has 
been compiled. It shows only the articles that appear 
to the corn iler like1 to be of articular interest in con- 

Anim’can philosophical so8ty .  Proceedings. Philadelphia. 1 3 .  61. 

Doughs, A. E. Some to ngmphic and cliinatic characters in the 
annual rings of the yesow pines and sequoias of the south- 

Mathias, k. Rapport sur 1’6tat actuel de 1’8ectricit4 atmosphC 

B d .  Dimtoria de mcteorologk Revista mensa1 & mcteomloqia. 
Rio & Jaraciro. v. I .  1922. 

Coussirat d e  Araujo, L. Instruc(.Zlea eraes para a reorganizaqjo 
do S m p  meteorologico de Minaa 8eraes. p. 22-36. (Abril.) 
p. 41-85. (Maio.) 

Silva, Moacir. Indicador meteorolngico Brasileiro. Locnlidadee 
em ue ha (ou houve) observaq6es meteorolngicas. p. 48-53. 
(AbA.) p. 76-83. (Mgo.) [A azetteer of present and former 
meteorological stations in Brazif m t h  references to published 
observations, etc 

Silva, Heminio. 2 s  sondagens atmosphericas-process0 do ba lh  
piloto. p. 3-11. (Maio.) 

Soma, Francisco de. A distribuice de prariaEL0 do tempo no 
estado de S. Paulo. p. 33-40. (Mruo.) 

nection wit f.l the wor sz of the J eather Bureau. 

1w. 2, 1922. 

west. p. 117-122. 
dmaales & ph *e. Paris. v. 18. Juilkt-a& 19%. 

rique. p. 83-170. 

oicl et terre. Bruxelle$. S8 ttnde. A d .  1922. 
Navarro-Newnann, Manuel Maria S. Le sismographe inverti 

“Berchmsns” de la station sismologique de Cartuja (Grenade). 

Frunw. Acadhie &a seicnccs. Com.ptes rendus. Pank t .  175 

h u ,  Rod01 e. Sur lea lois de variation dea camt6ristiques 

p. 277-281. 

9 Oct. 1922. 

de l’air stan P ard avec I’altitude. p. 568-570. 
GLographie. Par&. t .  38. J u i l L & d t  192.2. 

Itouch, J. Le vent en altitude B SainbNazaire. p. 197-200. 

H a l  m Dam kri . Den Hmg. 20. Jocrrg. October, 19.2,O. 

India. Meteorologkal de artment. Mcmo’r8. Cdcuttu. v. 28. 1922. 

Pinkhof, 1%. Tverzicht van de halo-waamemingen ta Ameterdam 

Hatrise, E. P. ‘de  effecta of oscillations and of “lag” on the 
readings of the Kew attern barometer. (pt. 4.) 

Harrison, E. P. On cf&ng and refilling various typea of barom- 
eter, together with a description of several usual patterns. 

’ in 1920 en 1931. p. 193-198. 

(Pt. 5.) 
.Meteorological niagnrine. Laondon. ‘v. 57. Sept., 19.22. 

Brooks, C. E. P. A period of warm winters in Europe. p. 203-205. 
Nature. London. 21. 110. 192% 

Carpenter. G. D. Hale, & Brunt. D. Wateralpouts. D. 414415. 
(Sept. 23.) 

bution of wind on the earth’s surFace. 

phenomena. A uery. p. 512. (Oct. 14.) 

(Oct. 14.) 

Brodetsky, S. Idotorless‘pr wind flight. p. 483-485. (Oct. 7.) 
Malloek, A. Dampier’s Discourse of the winds” and the distri- . 47-80. (Oct. 7.) 
Lodge, Sir Oliver. One poeeible cause 8 r  atmospheric electric 

Porter, Alfred W. %e green ray at sunset and sunrise. p. 513. 

Walker, Gilbert T. Periodicities. p. 511-512. (Oct. 14.) 
iVftLrlands. JJt teorologisch instituut. Xeda?eelingen f n  verhmdelingen. 

Schoute, C .  A recording theodolite! fcir pilot balloons. [German 
Utreeht. no. 26. 1921. 

and English text.]  p. 3-41. 
Pirysical rrrL w. Lancasler, Pa. 11. 20. August, 1922. 

air with reeaure, for a range of 57 atmospheres. p. 186193. 

ions in air, oxygen and nitrngen. p. 117-136. 

Downey, K. Melvina. The variation of t.he residual ionimtion in 

Erikson, &my A. On the nature of the negative and positive 

Phyeico-mathematical soricty of Japan. Proceedings. T&y& v. 4. Sep- 

Terada, Torahiko. On periodic fluctuations of convection cur- 
rents-with a hint on the origin of sun-spota cycle, p. 162-169, 

Beating lightning at  its own favorite game. p. 329. [Deacribea 
method of protecting balloons and airships from lightning.] 

Individual atmos heres to order. How push buttons control the 
ventilating an8 heating system at each seat in the recently 
completed London county council building. p. 328429. 

Seismological society of Amcrka. Bulletin. Stanfurd Univemity. v. 13. 

Hunt, Sumner. Building for earthquake resistance. p. 12-18. 
Havarr+Neumann, Manuel Maria S. The Berchmans eeismo- 

Palmer, h d r e w  H. California earthquakes during 1921. 19-23. 
Townley, Sidney D. John Caspw Branner. p. 1-11. [Ol%uary.] 

Sociedad eientlfica “Antonio Alzate.” Memorim y rerhta. Mxko. 

Lepez, Elpidio. Nueva nota sobre 10s nortes del Golfo. p. 5-15. 
Societil sismolr~gierr ilaliana. Bollettino. Mcdcncr. v. 2s. no. 4-54 

Agamennone, Giovanni. I fenomeni siamici al Vesuvio dal 1892 
a1 1906. p. 192-253.. 

De Fiore, 0. Le r strazioni sismiche ottenute all’ Istituto vul- 
canologico a Napoynel 1914 I-VI. p. 254-268. 

Grablovitz, Giulio. Sul sospettato bradisisma appenninico 1900- 

Grablovitz, Giulio. Siille replichi nei periodi skmici. p. 263-276. 

tember, 1982. 

Scientijc American. New York. v. 1.27. Noveinber, 1922. 

Narch, 19%. 

graph. p. 24-27. 

Tonio 41. .h lw,  1922. 

1905. p. 147-191. 

SOLAR OBSERVATIONS. 
SOLAR AND SKY RADIATION MEASUREMENTS DURING 

SEPTEMBER, 1922. 

By HERBERT H. K ~ B A L L ,  in Charge, Solar Radiation Investigations. 

For a description of instruments and ex osures, and an 

measurements, the reader is referred to this REVIEW for 
A ril, 1920,48:225. 

%om Table 1 it is seen that direct solar radiation 
intensitiM averaged slightly below the normal for Sep- 
tember a t  Washugton and Madison, and very close to 
normal a t  Lincoln. 

account of the mothod of obtaining an s reducing the 

Table 2 shows that the total solar and sky radiation 
received on a horizontal surface averaged above the Sep- 
tember normal a t  both Washington and Madison. 

Skylight-polarization measurements made on 13 days 
a t  Washington give a mean of 57 per cent, with a maxi- 
mum of 65 per cent on the 25th. At Madison, measure- 
ments made on 10 days give a mean of 64 er cent, wi th  

age polarization values for September a t  the respective 
stations. 

a maximum of 74 per cent on the 26th. dl eae are aver- 


